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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an antenna 
system high in reception performance and small in size. 
SOLUTION: This antenna system for portable radio 
equipment is provided with a 1 st antenna 2 that projects 
from a housing top, an exterior antenna terminal 13 that 
is arranged at the bottom of the housing, a 1st high 
frequency switching circuit 1 1 which selects the 1 st 
antenna or the exterior antenna terminal, a 2nd antenna 
3 that is arranged inside the housing and a 2nd high 
frequency switching circuit 9 which selects a receiving 
output from the circuit 1 1 or a receiving output form the 
antenna 3. In the antenna system, a 1st low noise 
amplifier 10 which amplifies an output of the circuit 1 1 
and a 2nd low noise amplifier 5 which amplifies an output 
from the 2nd antenna are provided. Thus reception 
sensitivity can be improved by reducing loss of a 
transmission line 6 and also arranging an antenna 
changeover switch 9 on a subsequent stage of the low 



noise amplifiers. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] The first antenna which projected in the housing upper part, and the external antenna 
terminal arranged at the housing lower part, The first RF change-over circuit which chooses 
either said first antenna or an external antenna terminal, In the antenna equipment for field 
radios equipped with the second antenna arranged inside a housing, and the second RF change- 
over circuit which chooses the reception output from said first RF change-over circuit, or the 
reception output from the second antenna The first low noise amplifier which amplifies the 
output of said first RF change-over circuit, Antenna equipment for field radios with which it has 
the second low noise amplifier which connects with said second antenna and amplifies the 
output from said second antenna, and said second RF change-over circuit is characterized by 
choosing the reception output amplified with said the first low noise amplifier or second low 
noise amplifier. 

[Claim 2] Antenna equipment for field radios according to claim 1 characterized by for said 
second antenna consisting of the chip helical antenna fixed at right angles to the circuit board 
inside a housing, and the plane of polarization of said first antenna and the plane of polarization 
of said chip helical antenna crossing at right angles. 

[Claim 3] Antenna equipment for field radios characterized by having a RIKARU antenna and the 
dielectric filter which used said dielectric and was formed in the interior of said dielectric to the 
chip constituted by a dielectric and one. 

[Claim 4] Antenna equipment for field radios characterized by really forming a RIKARU antenna 
and an inspection terminal in a chip. 

[Claim 5] Antenna equipment for field radios characterized by the ability to carry out adjustable 
[ of the directivity of said antenna ] by having the antenna which projected in the housing 
exterior, and the reflecting plate of working which controls the directivity of said antenna, and 
making said reflecting plate stand up from said case, or making it meet on a case. 
[Claim 6] The first antenna which projected in the housing upper part, and the external antenna 
terminal arranged at the housing lower part, The first RF change-over circuit which chooses 
either said first antenna or an external antenna terminal, The second antenna arranged inside a 
housing, and the second RF change-over circuit which chooses the output from said first RF 
change-over circuit, or the output from the second antenna, In a field radio equipped with the 
receiving circuit which the output of said second RF change-over circuit inputs The first low 
noise amplifier which amplifies the output of said first RF change-over circuit, The field radio 
characterized by having the second low noise amplifier which connects with said second antenna 
and amplifies the output from said second antenna, and for said second RF change-over circuit 
choosing the output amplified with said the first low noise amplifier or second low noise amplifier, 
and inputting into said receiving circuit. 
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[Claim 7] The field radio according to claim 6 characterized by for said second antenna 
consisting of the chip helical antenna fixed at right angles to the circuit board inside a housing, 
and the plane of polarization of said first antenna and the plane of polarization of said chip helical 
antenna crossing at right angles. 

[Claim 8] The field radio characterized by mounting the antenna equipment equipped with a 
RIKARU antenna and the dielectric filter which used said dielectric and was formed in the 
interior of said dielectric to the chip constituted by a dielectric and one on the circuit board 
equipped with a wireless circuit. 

[Claim 9] The field radio characterized by severing connection with a RIKARU antenna to said 
wireless circuit and chip, and said wireless circuit and said probe connecting when the antenna 
equipment with which the RIKARU antenna and the inspection terminal of a wireless circuit were 
really formed in the chip is mounted on the circuit board equipped with a wireless circuit and the 
probe of test equipment is inserted in said inspection terminal. 

[Claim 10] The field radio characterized by having the antenna which projected in the housing 
exterior, and the reflecting plate of working which controls the directivity of said antenna, and 
changing the location of said reflecting plate in the time of a call and waiting. 
[Claim 1 1] The directive control approach of the antenna in the field radio characterized by 
forming the reflecting plate of working which controls the directivity of said antenna around the 
antenna which projects in the housing exterior, making said reflecting plate stand up from said 
case in the location between said antennas and a call person's heads at the time of a call, 
toppling said reflecting plate at the time of waiting, and making it meet on said case. 


[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the antenna equipment used for the walkie-talkie of mobile 
communications etc., and the field radio incorporating it, especially, this invention improves the 
receiving engine performance and attains the miniaturization of equipment. 
[0002] 

[Description of the Prior Art] In recent years, in the mobile communications fields, such as a 
cellular phone and PHS, an intense development competition is developed aiming at improvement 
in the function of a field radio, and the miniaturization of equipment. 

[0003] In the conventional field radio, in order to raise the receiving engine performance, the 
diversity system using an antenna two or more is taken. Although this method contributes to 
improvement in the receiving engine performance greatly, a wireless circuit and antenna 
equipment are bulky and it makes the miniaturization of equipment difficult. 
[0004] The conventional field radio with which this kind of antenna was mounted As shown in 
drawing 8 , the first antenna 2 of whip structure or helical structure (the main antenna), The 
second antenna (subantenna) 3 of reverse F antenna structure, and the external antenna 
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terminal 1 3 with which an external antenna is inserted as an external adapter, With the 
transmitting section 8 which outputs a sending signal at the time of transmission, and the 
receive section 7 which restores to an input signal at the time of reception The transmission and 
the receiving change-over switch 12 which perform switch actuation according to the timing at 
the time of transmission and reception, The external antenna change-over switch 1 1 which 
connects to the external antenna terminal 1 3 when the external adapter is inserted in the 
external antenna terminal 13, and is connected to the first antenna 2 when the external adapter 
is not inserted, The receiving change-over switch 9 which chooses an antenna with the higher 
received signal level among the first antenna 2 (or external antenna) or the second antenna 3, 
The low noise amplifier 14 which amplifies the input signal chosen with the receiving change- 
over switch 9, It has the first transmission line 4 which transmits the input signal in the first 
antenna 2 to the external antenna change-over switch 1 1, the second transmission line 6 which 
transmits the input signal in the second antenna 3 to the receiving change-over switch 9, and 
the circuit board 1 in which each circuit and components were mounted. 

[0005] In this field radio, the first antenna 2 projects in the upper part of a walkie-talkie housing, 
and is arranged in it. The first antenna 2 is connected to the external antenna change-over 
switch 1 1 through the first transmission line 4 which consisted of a coaxial track or a stripline. It 
detects whether the external adapter is inserted in the external antenna terminal 13, when the 
external adapter is inserted, it connects with the external antenna terminal 13, and the external 
antenna change-over switch 1 1 is connected to the first antenna 2 when the external adapter is 
not inserted. 

[0006] Moreover, in the migration communication system for which this field radio is used, as a 
communication mode, time-sharing duplex operation (TDD) is taken and, as for a field radio, 
reception actuation and a send action are performed by turns. Therefore, transmission and the 
receiving change-over switch 1 2 Switch actuation is performed based on the control signal 
which synchronizes with the timing at the time of transmission and reception. At the time of 
reception The external antenna change-over switch 1 1 and the receiving change-over switch 9 
are connected. The input signal (input signal by the side of the first antenna) from the first 
antenna 2 or the external antenna terminal 13 is outputted to the receiving change-over switch 
9. At the time of transmission The external antenna change-over switch 1 1 and the transmitting 
section 8 are connected, and the sending signal from the transmitting section 8 is outputted to 
the first antenna 2 or the external antenna terminal 13. 

[0007] On the other hand, the second antenna 3 consists of reverse F antenna structures, and is 
arranged at the interior upside of a walkie-talkie housing. The output of the second antenna 3 is 
inputted into the receiving change-over switch 9 through the second transmission line 6 which 
consisted of a coaxial track or a stripline. 

[0008] The receiving change-over switch 9 chooses the input signal from an antenna side with 
receiving level high among the input signals from the first antenna side inputted through the 
input signal from the second antenna 3 or transmission, and the receiving change-over switch 
12. 

[0009] After the input signal chosen with the receiving change-over switch 9 is amplified with a 
low noise amplifier 14, it inputs and restores to it to a receive section 7. 

[0010] In this field radio, in order to choose an antenna with high receiving level, in timing other 
than the reception assigned to this walkie-talkie and a transmitting period, or the timing of the 
head of a receiving period, reception using a switch side and the first antenna side of the 
selection place of the receiving change-over switch 9 and reception using the second antenna 
side are performed one by one. And the received electric-field level when using the received 
electric-field level [ when using the first antenna side ] and second antenna side is detected, the 
level is compared, and an antenna side with high signal level is chosen with the receiving 
change-over switch 9 as an antenna in a receiving period. 

[0011] In this field radio, such diversity actuation can raise the receiving engine performance. 
[0012] Moreover, as a configuration of the subantenna built in a wireless machine box object, a 
chip antenna (antenna formed in the shape of a chip) is mounted in an antenna substrate, and 
the method of holding this antenna substrate with an equipment substrate is proposed by JP.8- 
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29371 7,A, for example. 

[0013] Moreover, although the filter for removing the number component of out bands is inserted 
between the antenna section and the wireless circuit section with this kind of antenna 
equipment, the approach of constituting a micro stripe antenna and a filter in one is proposed by 
JP,8-181533,A, for example. 

[0014] Moreover, with this kind of antenna equipment, the checking connector for inspecting a 
wireless circuit in a production process is inserted between the antenna section and the wireless 
circuit section. 

[001 5] Moreover, the reflective component of an electric wave is prepared in this kind of 
antenna equipment, and the approach of controlling the directivity of an antenna is proposed by 
JP.6-232622A for example. 
[0016] 

[Problem(s) to be Solved by the Invention] However, such conventional antenna equipment has 
the following troubles, when mounted in a field radio. 

[001 7] The trouble that degradation of the input signal within a field radio is large is in the 1 st. It 
results that the transmission line where the antenna section is prepared in the upper part of a 
walkie-talkie for the improvement in a speech quality and the improvement in antenna gain, and 
is arranged from the convenience of the connection of an external antenna terminal with an 
external adapter in the conventional field radio at the lower part of a field radio, therefore this 
connects the main antenna and an external antenna terminal area, and the transmission line 
connected with a subantenna become long, and transmission loss becomes large. Moreover, 
although the receiving change-over switch 9 for choosing a receiving antenna as the preceding 
paragraph of a low noise amplifier 14 is arranged in the conventional field radio, the transmission 
loss by this receiving change-over switch 9 cannot be disregarded, either, but these have 
brought about degradation of the comprehensive noise figure of a receiving system. 
[0018] With conventional antenna equipment, the trouble that high diversity gain is not securable 
is in the 2nd. Although the antenna of the helical structure which projected outside, or whip 
structure is used as a main antenna and the antenna of the reverse F structure arranged at the 
internal substrate is used as a subantenna with conventional antenna equipment, since the plane 
of polarization of this main antenna and the plane of polarization of a subantenna are in 
agreement, to the incidence electric wave from which receiving effectiveness falls with the main 
antenna, receiving effectiveness falls similarly with a subantenna. Therefore, with this antenna 
equipment, the so-called polarization diversity effectiveness is not acquired and high diversity 
gain cannot be secured. 

[0019] Moreover, although the method which constitutes the main antenna and a subantenna 
from a small chip antenna, mounts these at right angles to a substrate, and attains a 
miniaturization is also proposed, since the plane of polarization of the main antenna and the 
plane of polarization of a subantenna are in agreement also in this case, high DASHII bar city 
gain is not securable. 

[0020] Since the comparatively large-sized filter and the antenna section which remove the 
number component of out bands are independently constituted from a conventional field radio by 
the 3rd and this filter is inserted in it between the antenna section and the wireless circuit 
section, a whole configuration becomes large and has become the cause which obstructs the 
miniaturization of a device. 

[0021] Since the inspection terminal and the antenna section for inspecting the wireless 
property of a wireless circuit are independently constituted from a conventional field radio by the 
4th and this inspection terminal is inserted in it between the antenna section and the wireless 
circuit section, a whole configuration becomes large and has become the cause which obstructs 
the miniaturization of a device. 

[0022] Moreover, with the conventional field radio, the trouble that antenna gain and a radiating 
pattern deteriorate under the effect of a head etc. at the time of a call is in the 5th. Generally, a 
field radio is used in the condition of touching the head of the body, at the time of a call, and an 
antenna is pulled out so that it may project from the field radio upper part. Therefore, an antenna 
is in the location close to a head, and antenna gain and a radiating pattern deteriorate under the 
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effect of a head. Then, although it succeeds in the proposal of changing the radiating pattern of 
an electromagnetic wave which prepares an antenna reflective component and is emitted from 
an antenna, since the antenna reflective component is set up supposing the condition that the 
body was equipped with the field radio in this case so that the optimal directivity may be 
obtained, when it is in a waiting condition, without equipping the body with a field radio, there is a 
trouble that suitable directivity is not securable. 

[0023] This invention solves such a conventional trouble, and its receiving engine performance is 
high, and it aims at offering the field radio which offered the antenna equipment which can be 
miniaturized and incorporated the antenna equipment. 
[0024] 

[Means for Solving the Problem] So, with the antenna equipment for field radios of this invention, 
the low noise amplifier which approaches a subantenna, and arranges the low noise amplifier 
which amplifies the reception output of a subantenna, and amplifies the reception output of the 
main antenna is arranged in the preceding paragraph of an antenna change-over switch. By 
carrying out like this, effect of the transmission loss in the transmission line can be made small, 
and the effect by loss of an antenna change-over switch can be reduced, and degradation of a 
receiving system synthesis noise figure can be suppressed. 

[0025] Moreover, the chip antenna of the helical structure arranged at right angles to a 
substrate constitutes the subantenna from the antenna equipment for field radios of this 
invention. 

[0026] By carrying out like this, the plane of polarization of the main antenna and the plane of 
polarization of a subantenna can intersect perpendicularly, and the polarization diversity 
effectiveness can be acquired. 

[0027] Moreover, the RIKARU antenna and the dielectric filter which used this dielectric and was 
formed in the interior of this dielectric constitute the antenna equipment for field radios from 
this invention to the chip constituted by a dielectric and one. 

[0028] By carrying out like this, the combination of an antenna and a filter can be miniaturized 
and the miniaturization of an equipment configuration can be attained with the field radio which 
mounted this antenna equipment. 

[0029] Moreover, a RIKARU antenna and an inspection terminal are really formed in a chip, and 
the antenna equipment for field radios consists of this inventions. 

[0030] With this equipment, only when a checking probe is inserted in an inspection terminal, 
connection between a wireless circuit and the antenna section is severed, a wireless circuit and 
a checking probe connect, and inspection of a wireless circuit is conducted. The miniaturization 
of a device can be attained by integral-construction-ization with an inspection terminal and the 
antenna section. 

[0031] Moreover, in this invention, it can be made to carry out by forming the reflecting plate of 
working which controls the directivity of an antenna around the antenna which projected in the 
housing exterior, and making this reflecting plate stand up from a case, or making it meet on a 
case adjustable [ of the directivity of an antenna ]. 

[0032] By carrying out like this, the directivity of the antenna at the time of a call and waiting 
can be optimized by making a reflecting plate stand up between an antenna and a call person's 
head, toppling a reflecting plate at the time of waiting, and making a case meet at the time of a 
call. 
[0033] 

[Embodiment of the Invention] The first antenna with which invention of this invention according 
to claim 1 projected in the housjng upper part, The first RF change-over circuit which chooses 
the external antenna terminal arranged at the housing lower part, or the first antenna or an 
external antenna terminal, In the antenna equipment for field radios equipped with the second 
antenna arranged inside a housing, and the second RF change-over circuit which chooses the 
reception output from the first RF change-over circuit, or the reception output from the second 
antenna The first low noise amplifier which amplifies the output of the first RF change-over 
circuit, and the second low noise amplifier which connects with the second antenna and amplifies 
the output from the second antenna are formed. It constitutes so that the second RF change- 
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over circuit may choose the reception output amplified with the first low noise amplifier or 
second low noise amplifier. Improvement in receiving sensibility can be aimed at by making 
transmission-line loss small and arranging an antenna change-over switch in the latter part of a 
low noise amplifier. 

[0034] Constitute this second antenna from a chip helical antenna fixed at right angles to the 
circuit board inside a housing, it is made for the plane of polarization of the first antenna and the 
plane of polarization of this chip helical antenna to cross at right angles, polarization diversity is 
performed by the first antenna and the second antenna, and the diversity effectiveness of 
according to claim 2 invention improves. 

[0035] Invention according to claim 3 can constitute the antenna equipment for field radios from 
a RIKARU antenna and a dielectric filter which used and formed this dielectric in the interior of 
this dielectric to the chip constituted in a dielectric and one, and can miniaturize the 
combination of an antenna and a filter. 

[0036] Invention according to claim 4 can really form a RIKARU antenna and an inspection 
terminal in a chip, can constitute the antenna equipment for field radios, and can attain the 
miniaturization of a device. 

[0037] By forming the antenna which projected in the housing exterior, and the reflecting plate of 
working which controls the directivity of an antenna, and making this reflecting plate stand up 
from a case, or making it meet on a case, invention according to claim 5 is antenna equipment 
for field radios which could be made to carry out adjustable [ of the directivity of an antenna ], 
and can optimize the directivity of the antenna put on various environments by carrying out 
movable [ of the reflecting plate ]. 

[0038] The first antenna with which invention according to claim 6 projected in the housing 
upper part, and the external antenna terminal arranged at the housing lower part, The first RF 
change-over circuit which chooses either the first antenna or an external antenna terminal, In a 
field radio equipped with the second antenna arranged inside a housing, the second RF change- 
over circuit which chooses the output from the first RF change-over circuit, or the output from 
the second antenna, and the receiving circuit which the output of the second RF change-over 
circuit inputs The first low noise amplifier which amplifies the output of the first RF change-over 
circuit, and the second low noise amplifier which connects with the second antenna and amplifies 
the output from the second antenna are formed. The second RF change-over circuit is the field 
radio which chose the output amplified with the first low noise amplifier or second low noise 
amplifier, and it is made to input into a receiving circuit, and mounted the antenna equipment of 
claim 1. 

[0039] Invention according to claim 7 is the field radio which constituted this second antenna 
from a chip helical antenna fixed at right angles to the circuit board inside a housing, and it is 
made for the plane of polarization of the first antenna and the plane of polarization of this chip 
helical antenna to cross at right angles, and mounted the antenna equipment of claim 2. 
[0040] Invention according to claim 8 is the field radio which mounted the antenna equipment 
which possesses a RIKARU antenna and the dielectric filter which used and formed this 
dielectric in the interior of this dielectric to the chip constituted in a dielectric and one on the 
circuit board equipped with a wireless circuit, and can attain the miniaturization of a field radio 
by unifying an antenna and a filter. 

[0041] When a wireless circuit is mounted on the circuit board which it has and, as for invention 
according to claim 9, the probe of test equipment is inserted [ circuit ] in an inspection terminal 
in the antenna equipment with which the RIKARU antenna and the inspection terminal of a 
wireless circuit were really formed in the chip, Connection with a RIKARU antenna is severed to 
a wireless circuit and a chip, it is the field radio which the wireless circuit and the probe 
connected, and the miniaturization of a field radio can be attained by including an inspection 
terminal required for the characteristic inspection of a wireless circuit in one into antenna 
equipment. 

[0042] Invention according to claim 10 forms the antenna which projected in the housing 
exterior, and the reflecting plate of working which controls the directivity of an antenna, it is the 
field radio into which the location of a reflecting plate was changed in the time of a call and 


JP-A-H1 1-98051 


8/16 ^— v 


waiting, and can optimize the directivity of the antenna at the time of a call and waiting, and can 
aim at improvement in the call engine performance. 

[0043] In order that invention according to claim 1 1 may control the directivity of the antenna of 
a field radio The reflecting plate of working which controls the directivity of an antenna is formed 
around the antenna which projects in the housing exterior. At the time of a call A reflecting plate 
is made to stand up from a case in the location between an antenna and a call person's head, at 
the time of waiting, topple a reflecting plate, it is made to make it meet on a case, and the 
directivity of the antenna at the time of a call and waiting can be optimized by such approach, 
respectively. 

[0044] Hereafter, the gestalt of operation of this invention is explained using a drawing. 
[0045] (1st operation gestalt) The antenna equipment for field radios of the 1st operation gestalt 
As shown in drawing 1 , the first antenna 2 of whip structure or helical structure, The first 
transmission line 4 which transmits the input signal from the first antenna 2, and the external 
antenna terminal 1 3 with which an external adapter is inserted, The external antenna change- 
over switch 1 1 which connects to the external antenna terminal 13 when the external adapter is 
inserted in the external antenna terminal 1 3, and is connected to the first antenna 2 when the 
external adapter is not inserted, The transmitting section 8 which outputs a sending signal, and 
the transmission and the receiving change-over switch 12 which perform switch actuation 
according to the timing at the time of transmission and reception, The first low noise amplifier 10 
which amplifies the input signal outputted from transmission and the receiving change-over 
switch 1 2, The second antenna 3 of reverse F antenna structure, and the second low noise 
amplifier 5 which amplifies the input signal outputted from the second antenna 3, The second 
transmission line 6 which transmits the input signal from the second amplified antenna 3. It has 
the receiving change-over switch 9 which chooses the input signal outputted from the first low 
noise amplifier 10 or the second low noise amplifier 5, the receive section 7 which restores to an 
input signal, and the circuit board 1 in which each circuit and components were mounted. 
[0046] This equipment is different in that it inputs into the receiving change-over switch 9 after 
the input signal chosen with the point of it being transmitted in the second transmission line 6, 
and inputting into the receiving change-over switch 9 after the input signal from the second 
antenna 3 is amplified with the second low noise amplifier 5 compared with conventional 
equipment ( drawing 8 ), transmission, and the receiving change-over switch 1 2 is amplified with 
the first low noise amplifier 10, and other configurations do not have a change. 
[0047] With this equipment, it consists of whip structure or helical structure, and the first 
antenna 2 projects in the housing upper part, and is arranged in it. The first antenna 2 is 
connected to the external antenna change-over switch 1 1 through the first transmission line 4 
which consisted of a coaxial track or a stripline. It detects whether the external adapter is 
inserted in the external antenna terminal 13, when the external adapter is inserted, it connects 
with the external antenna terminal 13, and the external antenna change-over switch 1 1 is 
connected to the first antenna 2 when the external adapter is not inserted. 

[0048] In this field radio that transmits and receives with time-sharing duplex operation (TDD), in 
order to perform reception actuation and a send action by turns, transmission and the receiving 
change-over switch 1 2 perform switch actuation based on the control signal which synchronizes 
with the timing at the time of transmission and reception. That is, at the time of reception, the 
external antenna change-over switch 1 1 is connected to the second low noise amplifier 10, the 
input signal by the side of the first antenna is outputted to the second low noise amplifier 10, the 
transmitting section 8 is connected to the external antenna change-over switch 1 1 at the time 
of transmission, and the sending signal from the transmitting section 8 is outputted to the first 
antenna 2 or the external antenna terminal 13. 

[0049] The second antenna 3 consists of reverse F antenna structures, and is arranged at the 
interior upside of a housing. It connects with the second low noise amplifier 5 arranged by 
approaching, and the reception output amplified there inputs the second antenna 3 into the 
receiving change-over switch 9 through the second transmission line 6 which consisted of a 
coaxial track or a stripline. 

[0050] The receiving change-over switch 9 performs transfer operation which makes sequential 
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selection of the first antenna side and the second antenna side in timing other than the 
reception assigned to this walkie-talkie and a transmitting period, or the timing of the head of a 
receiving period. A receive section 7 detects the received electric-field level of the reception 
which used the first antenna side at this time, and the received electric-field level of the 
reception using the second antenna side, and compares that level. And the receiving change- 
over switch 9 chooses the antenna side whose signal level was high as an antenna of a receiving 
period as a result of a level comparison. 

[0051] With this equipment, the second antenna 3 is approached and a low noise amplifier 5 is 
arranged, and after amplifying the input signal outputted from the second antenna 3, it has sent 
to the second transmission line 6 and the receiving change-over switch 9 which have been 
arranged in the latter part. Therefore, although the die length of the second transmission line 6 is 
long, degradation of the noise figure by the transmission loss of this second transmission line 6 
or the transmission loss of the receiving change-over switch 9 can be suppressed, and high 
receiving sensibility can be obtained. 
[0052] This point is explained quantitatively. 

[0053] Generally, with a 2GHz band, loss of the second transmission line 6 is about 0.5dB, and 
loss of the receiving change-over switch 9 is about 0.7dB. If power gain of the second low noise 
amplifier 5 is set to 1 5dB and a noise figure is set to 2dB, the comprehensive noise figure from 
second antenna 3 output to receive section 7 input will be set to 2.03dB. 

[0054] On the other hand, when loss of 0.5dB and the receiving change-over switch 9 was set to 
0.7dB for loss of the second transmission line 6, power gain of a low noise amplifier 5 is set to 
15dB and a noise figure is set to 2dB in the conventional equipment shown in drawing 8 , the 
comprehensive noise figure from second antenna 3 output to receive section 7 input is set to 
3.20dB. Therefore, the equipment of the 1st operation gestalt becomes that whose receiving 
sensibility of the improved by 1.1 7dB as compared with conventional equipment. 
[0055] Thus, with the equipment of this operation gestalt, by having approached the second 
antenna 3 and having formed the low noise amplifier 5, degradation of the noise figure resulting 
from the transmission loss of the second transmission line 6 arranged in that latter part and the 
receiving change-over switch 9 can be suppressed, and receiving sensibility is improved. 
[0056] (2nd operation gestalt) The antenna equipment for field radios of the 2nd operation 
gestalt changes the plane of polarization of the Lord and the antenna of **, and has heightened 
the diversity effectiveness. 

[0057] This equipment is equipped with the helical antenna (the second vertical antenna) 15 of 
the shape of a chip mounted at right angles to a substrate 4 as the second antenna as shown in 
drawin g 2 . Other configurations do not have the 1 st operation gestalt ( drawing 1 ) and a 
change. 

[0058] By the dielectric and the copper foil pattern, this second vertical antenna 15 consists to 
the really fabricated chip of a RIKARU antenna, and is being fixed to it at right angles to the 
circuit board 4. The second vertical antenna 15 operates as a Normal helical antenna, and the 
main plane of polarization serves as a vertical direction to the Z shaft orientations 4 in drawing 
2 , i.e., the circuit board. 

[0059] On the other hand, since the first antenna 2 which consisted of whip structure or helical 
structure projects in the housing upper part and is arranged in it, the main plane of polarization 
serves as Y shaft orientations of drawing 2 . 

[0060] Therefore, since the main plane of polarization of the second vertical antenna 1 5 and the 
first antenna 2 will cross vertically, no matter what direction the plane of polarization of an 
incidence electric wave may have turned to, it becomes possible [ receiving at high receiving 
effectiveness with either the second vertical antenna 15 or the first antenna 2 ]. Therefore, in 
addition to the space diversity effectiveness, the polarization diversity effectiveness can be 
acquired with this equipment. 

[0061] Thus, with the equipment of this operation gestalt, by constituting the second antenna 15 
from a RIKARU antenna to a chip, and fixing at right angles to the circuit board, the 
effectiveness of polarization diversity can be acquired and improvement in diversity gain can be 
aimed at. 
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[0062] (3rd operation gestalt) As for the antenna equipment for field radios of the 3rd operation 
gestalt, the antenna and the filter are fabricated inside the dielectric at one. 
[0063] As this equipment is shown in drawin g 3 , antenna patterns 1 7a-1 7g, the filter patterns 
19a-19c, the grand pattern 20, the feed terminal 21, the grand terminal 22, etc. are formed in the 
interior or the front face of a dielectric 16 by the copper foil pattern. 

[0064] The antenna patterns 1 7a~1 7g by which the antenna was formed in the front face of the 
front flesh side of a dielectric 16, It consists of through holes 18a-18g which penetrated the 
dielectric 16 and have connected the antenna patterns 17a-17g of a front flesh side. Antenna 
pattern 17a, through hole 18a, antenna pattern I7b, Through hole 18b, antenna pattern I7c, 
through hole 18c, It connects spirally in order (antenna pattern I7d, through hole 18d, antenna 
pattern I7e, through hole 18e, antenna pattern I7f, through hole 18f, antenna pattern I7g, and 
through hole 18g), and the helical antenna is formed. 

[0065] The through hole I8g end is connected to filter pattern I9a. The filter patterns 19a-19c 
and the grand pattern 20 detach a distance respectively fixed in a dielectric, and are arranged, 
the dielectric inserted into the filter patterns 19a~19c and the grand pattern 20 acts as a band 
pass filter from which the number component of out bands is removed, and the filter patterns 
19a-19c and the grand pattern 20 function as electrodes of the filter. Filter pattern 19c was 
connected to the feed terminal 21, and the grand pattern 20 is connected to the grand terminal 
22. 

[0066] Thus, by a dielectric and really fabricating a filter and an antenna, the antenna equipment 
of the 3rd operation gestalt can miniaturize components size, and can reduce a component-side 
product. This antenna equipment can also be used as a RIKARU antenna 1 5 to the chip of the 
2nd operation gestalt ( drawing 2 ). 

[0067] (4th operation gestalt) As for the antenna equipment for field radios of the 4th operation 
gestalt, the inspection terminal and antenna of a wireless circuit are fabricated by one. 
[0068] The antenna element 24 which this equipment winds the perimeter of the external mould 
23 spirally as shown in drawing 4 , and constitutes a helical antenna, The feed inspection 
terminal 25 and the grand inspection terminal 28 which are used for inspection of a wireless 
circuit, The switch connection terminal 27 which the end of an antenna element 24 connects, 
and the contact spring 26 which an end connects to the feed inspection terminal 25, and the 
other end connects with the switch connection terminal 27 possible [ attachment and 
detachment ], It has the feed terminal 29 linked to the feed inspection terminal 25, and the grand 
terminal 30 linked to the grand inspection terminal 28. 

[0069] The feed terminal 29 and the grand terminal 30 of this equipment are in the condition 
mounted in the circuit board, and are connected to the terminal area of the wireless circuit 
prepared on the circuit board. 

[0070] Moreover, the contact spring 26 of this equipment is ****(ed) for the switch connection 
terminal 27 in normal operating states other than inspection. Therefore, in this condition, the 
signal received by the antenna element 24 flows in a wireless circuit through the switch 
connection terminal 27, the contact spring 26, the feed inspection terminal 25, and the feed 
terminal 29. 

[0071] On the other hand, when inspecting the wireless property of a wireless circuit, as shown 
in drawing 5 , the head of the feed inspection probe 33 which projects from the inspection probe 
shaft 31 of an inspection machine is pressed against the contact spring 26, and the head of the 
grand inspection probe 32 is simultaneously contacted for the grand inspection terminal 28. At 
this time, by being pushed with the feed inspection probe 33, the contact spring 26 separates 
from the switch connection terminal 27, severs contact for the switch connection terminal 27, 
and contacts only the feed inspection probe 33. Therefore, the wireless circuit prepared on the 
circuit board is connected to one feed inspection probe 33 of an inspection machine through the 
feed terminal 29, the feed inspection terminal 25, and the contact spring 26, it connects with the 
grand inspection probe 32 of another side of an inspection machine through the grand terminal 
30 and the grand inspection terminal 28, and a wireless property is inspected by the inspection 
machine in this condition. 

[0072] Thus, by forming an inspection terminal and an antenna in one, the antenna equipment of 
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the 4th operation gestalt can miniaturize components size, and can reduce a component-side 
product. 

[0073] (5th operation gestalt) The antenna equipment for field radios of the 5th operation gestalt 

realizes optimization of the radiating pattern at the time of a call and waiting. 

[0074] The working reflecting plate 37 with which this equipment has a receiver 36 in the case 

34 of the field radio possessing an antenna 35 as shown in drawing 6 is formed. 

[0075] This working reflecting plate 37 is formed with the metal plate which reflects an 

electromagnetic wave, and that end is supported pivotably by the case 34. As shown in drawing 

6 , when placing a field radio and talking over the telephone near the head of the body, the 
working reflecting plate 37 is used in the condition of having stood up, and as shown in drawin g 

7 , on the other hand at the time of waiting, the working reflecting plate 37 is toppled and 
contained along with a case 34. 

[0076] If this working reflecting plate 37 does not exist at the time of a call when a field radio is 
placed near the head of the body, the antenna gain and the radiating pattern of an antenna 35 
will deteriorate under the effect of a head. However, since the electromagnetic wave emitted 
toward the head of the body from the antenna 35 is reflected with the working reflecting plate 36 
when the metal working reflecting plate 36 is made to stand up between an antenna 35 and a 
head, antenna gain and a radiating pattern change. In this case, the radiating pattern of the 
antenna at the time of a call can be optimized by arranging an antenna 35 and the working 
reflecting plate 36 so that radiation in the direction of a head may be lessened as much as 
possible and the radiation of those other than the direction of a head may generally become 
uniform as a radiating pattern. 

[0077] On the other hand, at the time of waiting, by containing the working reflecting plate 35, an 
antenna radiating pattern becomes homogeneity in all the directions, and shows the optimal 
radiating pattern. 

[0078] Moreover, with this equipment, since the receiver 37 is mounted in the working reflecting 
plate 36, it stands up at the time of a call, without the working reflecting plate 36 forgetting. 
Therefore, the radiating pattern of the antenna at the time of a call can always be optimized. 
[0079] Moreover, if an arrival-of-the-mail switch is interlocked as it is movable, and the working 
reflecting plate 36 is made to stand up, convenience can be further raised by [ of the working 
reflecting plate 36 ] constituting so that a call may become possible. 

[0080] Thus, in each at the time of a call and waiting, the antenna equipment for field radios of 
the 5th operation gestalt can optimize the radiating pattern of an antenna, and can aim at 
improvement in a speech quality. 

[0081] In addition, it not only carries out independently, respectively, but it combines suitably 

and the configuration of each operation gestalt can be carried out. 

[0082] 

[Effect of the Invention] The antenna equipment of this invention has the following effectiveness 
so that clearly from the above explanation. 

[0083] That is, with the equipment which approached the subantenna and has arranged the low 
noise amplifier, degradation of the noise figure by loss of the transmission line arranged in the 
latter part and a receiving change-over switch can be suppressed, and receiving sensibility can 
be improved. 

[0084] Moreover, a subantenna is constituted from a chip helical antenna, with the equipment 
fixed at right angles to the circuit board, the effectiveness of polarization diversity can be 
acquired and improvement in diversity gain can be aimed at. 

[0085] Moreover, with the equipment which unified the filter which consisted of derivatives, and 
the antenna, while miniaturizing components size, a component-side product is reducible. 
[0086] Moreover, with the equipment which really formed the inspection terminal and the 
antenna, while miniaturizing components size, a component-side product is reducible. 
[0087] Moreover, with the equipment which formed the reflecting plate of working which controls 
the directivity of an antenna, the radiating pattern of the antenna at the time of a call and 
waiting can be optimized, and improvement in the call engine performance can be aimed at. 
[0088] Moreover, the field radio which mounted these antenna equipments can meet the demand 
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[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the antenna equipment for field radios in the 1st operation 
gestalt of this invention, 

[Drawing 2] The block diagram of the antenna equipment for field radios in the 2nd operation 
gestalt of this invention, 

[Drawing 3] The block diagram of the antenna equipment for field radios in the 3rd operation 
gestalt of this invention, 

[ Drawin g 4] The block diagram of the antenna equipment for field radios in the 4th operation 
gestalt of this invention, 

[Drawing 5] The sectional view of the inspection terminal area of the antenna equipment for field 
radios in the 4th operation gestalt, 

[Drawing 6] The block diagram of the antenna equipment for field radios in the 5th operation 
gestalt of this invention, 

[Drawing 7] The block diagram at the time of waiting of the antenna equipment for field radios in 
the 5th operation gestalt, 

[ Drawing 8] It is the block diagram of the conventional antenna equipment for field radios. 
[Description of Notations] 

1 Circuit Board 

2 First Antenna 

3 Second Antenna 

4 First Transmission Line 

5 Second Low Noise Amplifier 

6 Second Transmission Line 

7 Receive Section 

8 Transmitting Section 

9 Receiving Change-over Switch 

10 First Low Noise Amplifier 

1 1 External Antenna Change-over Switch 

12 Transmission and Receiving Transfer Switch 

13 External Antenna Terminal 

14 Low Noise Amplifier 

15 Second Vertical Antenna 

16 Dielectric 

1 7a-1 7g Antenna pattern 
18a-18g Through hole 
19a-19c Filter pattern 
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20 Grand Pattern 

21 Feed Terminal 

22 Grand Terminal 

23 External Mould 

24 Antenna Element 

25 Feed Inspection Terminal 

26 Contact Spring 

27 Switch Connection Terminal 

28 Grand Inspection Terminal 

29 Feed Terminal 

30 Grand Terminal 

31 Inspection Probe Shaft 

32 Grand Inspection Probe 

33 Feed Inspection Probe 

34 Housing of Field Radio 

35 Antenna 

36 Receiver 

37 Working Reflecting Plate 
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[ Drawin g 2] 



[Drawing 5] 
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[Drawing 8] 
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te^fflr^^-^^tttt, mm$<vft$wzT^7-rky 
j kfr-mzf$.M£tiX\<^Z>o 
[0 0 6 3] c<7)^«{4, El3{r^-rJ:5^, ^S<*16 

[0 0 6 4] 7yrt(i, Mtt16<a&S0£9K:ffi$/& 
$^T>-x^^ — ^17a~17g ^m^16?rKai 

Ltl?l©7yr^^-yi7a~i7g»>-ev^^ 
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17a, *yU— ;H8a, Tyrt-*^ — i^|7b , ^/U 
— yH8b, 7yft^-^l7c, .xyl— yu18 
c. Tls¥-)r'<9-~ ^I7d, yvl8d , T^t 1 

-)-s<9~- Vl7e, 7/u-^-yH8e, T>7~}s<9 — > 
17 f, xyw-*-yH8f, T>7^y^-:xl7g&r>** 

[0 0 6 5] *yU— /H8g<75— -f yu^^^ — 
^l9atC^i!LTV>5 0 7 — >19a~19c t 

K'<* — ^20 fctt\ -tjx-fti— 3£ro 

1 9 c ^7 >- K'< * - ^20 1 *LfcR«#as*** 

U :7^y^^*->19a~19c;&.I>*;/7> HV^^-V 
20#\ ^ro7^^^rofii:Ltlit5o ^yu-^ 
^->19cJ4#&ffi4B^-21t^«i!b, Sfc, ^^K'-C* 
-^2014^7 is KiS J f-22('^LT^5 0 
[0 0 6 6] ^3cD^Wffi£OT>^^^ 

^<7DT>-x-y-^B(4, Sg2<D3g»f§ 
(12) OD^y y^yvr Vx^15i LTfflV^^i: 

[0067] «s 4 (Dmmmm) m 4 <Dmmmm<om^ 

[0 0 6 8] r©8t(i, E4lc*tJ: 5f-, *We- 
yw K23oJSffl&BM£:Rfc#|E] Lt^ y *;u7yftlri 

^-rsr>^T»-^24<t, «8i»iHiK«)«iaEf^ffl-raj|i& 

24co-^^-t-5^l'y^^iffi^27i, 
[0 0 6 9] r ©»a<0*&«J»^29XU«^7 > KMIT-M 

[0 0 7 0] r©3SBwJKtt^^26{±, 

«tt3t^25XV*&«*B^-29*«T*6i»iaiSJC«EHS. 
[0 0 7 1 ] «fti^IeI8S©«im#teSr^*i--5^ 
El5{C^i-J; 9(C X M«©tftic^ , n-^'tti31A>P> 
*»&«*3lE^ , o-^33©*illSSr, ^fefe^26tcff 
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*&«8«EHHf-25&tfS«!/<.*26fca CT^S^co-^W 

> KtSS?28SrI tttIlOlyJW/7 ^ KiST- 
n-:/32U:8N*U rroftit^SiCiotlittt 

[0 0 7 2] :oj;7l:, m4<^||»^<DT^x-?ig? 

[0073] (i s om^ffi) s 5 <D&mfm<D$m 

[0 0 7 4] r^gfifi, H6^t-ct t yft 

35SrJMti-S«**R»««)»fr34t, U">-^<36£^ 
S ^r»^R*t«37iflSK»t h tiX^ So 

[0 0 7 5] r(7ypTt&^SW37l4, ffi6£&&KM-f-£ 

^r»*R«t«37f±tt(*34lc»oT«*ix, iBtfftS 

[0 0 7 6] iifSifiH^ A*©^aJift< fcfttt«t*tt& 
fi^fc^^ n<75^®5£R#^37^4ffiV^, TVx^ 

x^35tgSa5t^>ra^®\t$-y:^i#-g-lC*4 % TV^^-35 
M«36 t-SIt $ 5 fd ft , T ^< 9 - V 

«J«-i:*5i5t, T>x^35/£zT^lb5£KiW«36£ 

[0 0 7 7] ^Bffrfi, pT»S:R*f*35S:i|X«fl 

[0078] ^©git'tt, ^im^mm^Ku 
zy—s<37&mm&tix\,^z>tztb, mtmiaz, ptsj^s 

[0 0 7 9] £7c, «Ti!)S;Sttfe36cD-5:S)i:^{H^^ y 

^t^^K^-ttx, ^r»^sst«36s-jeir$-a:5t, a 
[0080] ^<oj:5^ ^ 5 <ommwm<om^mmm 

X, T><r->-<Dtkft;<9-^zmmfc-fZ>Zk&X£, 


1 -9 8 0 5 1 


[0081] **s, ww#a 

[0 0 8 2] 

roTV^^Sfi, Zfcoj; 3 ft*** 5 *?-*. 
[0 0 8 3] gp^, teJt^BSSrMT^y^tiffSSL 

[0 0 8 4] Sfc* iTyft^f y/^^^TVT 1 

[0 0 8 5] ifcfc, f|^T'fll/?5t$nfc7^/u^<br^ 
[0 0 8 6] ftSffift7yftt?-ftML 

[0087] *ft, T>^i-<Dmfa&&mffl-fz>~*im£: 

[0 0 8 8] r^troT^ftSISr^SUfclft 
[H l ] *&m<D% l <oW»HBfc*5tt S#6#*lilft«ffl 

log 2 1 *&w<nm 2 (omMMMizisiir zn^mmmm 

[0 3] «0J!O^3<D^WSI^*3lj-6^^Mffl 

[si 4] *mwnm4<DmMKm^&rtz>m&t$Mmm 
in 5] m4nnMMmic&tfz>m^mmmmT>^i- 

[0 6] *38W©IB5<Z)|SlfiJI?ttK*Slt5ll«Hr«i»«ffl 

[17] wi5<DmMMMKtertzmftmmmmTi'r-r 


[0 8] f!6*<oi*#*Nll*ffl7'^7 l -#-*«<o«fi!iBI'T?S> 
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3 I17yft 
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8 jurnsu 

9 Sft^-fyf 

10 m-i&murmm& 

11 ^aryftM^^yf 

1 2 i£{f,&.tfg{a BJ «3 x >f y ^ 

13 H-UTlST-rWFf- 

14 WW^i^ 
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16 iimf* 
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